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(57) Abstract: A display including a 
current drive circuit capable of supplying 
a desired current to a light-emitting 
element in each pixel stably and accurately 
irrespective of the characteristic variations 
of active elements in the pixel, thereby 
providing a high-definition image. Each 
pixel is composed of a receiving transistor 
(TFT3) for receiving a signal current (Iw) 
from a data line (data) when a scanning 
line (scanA) is selected, a converting 
transistor (TFT1) for converting the 
current level of the received signal current 
(Iw) to a voltage level and holding the 
voltage level, and a driving transistor 
(TFT3) for allowing a drive current having 
a current level corresponding to the held 
voltage level to flow through light-emitting 
element (OLED). The converting thin film 

_ . . . v transistor (TFT1) generates the converted 

voltage level at its gate by allowing the signal current (Iw) through its channel, and a capacitor (C) holds the voltage level at the gate 
of the transistor (TFT1). The transistor (TFT2) allows the drive current having a current level corresponding to the voltage level 
held by the capacitor (C) to flow through the light-emitting element (OLED). 
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*.ZtitS:^mMT-cmmZtl&Zti!fi&<. 1 TOIiW«EL»^fi£ 

„ T**7 7XS/'J =»> (Amo rphous Silicon^ MARTS' U =i 

*I=J:oTI4T*>U7t^S/U 3>*l/— IfT— Offers K<fcoT# U if 
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Idrv/Iw= (W2/L2)/(W1/L1) - (6) 
dCT&^rr (3) sSRtf (4) sUC:fcV>T, Cox, Vth 

(6) aiiCtl^O^7/-^^i^^0T> I drv/I wCDHlidfi 
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tftfrf-f ftl*. Idrv/Iw=U Iwtldr v#l^— cofct tt*„ 

"f+£t>?>TFT(D!ftmi*>~? ! &izJ:t>-r > Q L E D IzmtlzmWimffi I dr vli 
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fcTFT©#t±©:5*). UT#§&jK#ti. fiKi:J;otSSt5:t^6 
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•Wl) x/ * Vds 2-Vd s 2* /2} - (8) 
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m:<v tft 3 tTFT4 turn— ttzumtzzmm,? * -en-eno 

y- h &m * © j£ JESl fc J: o TMSJ U # £&*&7 «r K li T F T 3 o T 
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tl<iTFT2©U^^MCi5(^L^) TFTK TFT2#Cof f 
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1 7 



WO 01/06484 



PCT/JPOO/04763 



o m 5<D0»rC(*. m 1 Ofe&ms c anA^fiU^k I2©tS»s c a n B 
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CS^MtSCtlciD^ TFT 1 naf&tffgtciSUfcft^Sfcl wfrmtlZ 

o sss3iicsi±^sm^(wC&b"r*«j8i$n*nr^s^T*So ccDt§. tf 

Tl©y- h • KU-f>ffl{iTFT 4 K < koT^ftir&&£nT^£cDT (5 

) ^Bicicu tft i \tmmmf&~em<'Frzo m^x, *®y-f • v-xib 

Kli (3) ^"C4ibn5SEVg s^ifSo |(10^S»s c a nA 

, m2<Dj£&ms canB^I5?tt!8i:t5o »U<J±. 2 s 

c anB^teU^tbtTFT4^o f f tttBi-f £«, ^nct^TVg s# 
$iCCJ;ot^$ft5, #CK# 1 0j£2E&s c anA^I/^tLto f 
f 4*0 fcK J: !K SfEBi:f-^»da t a i^^ttKifctBrSn* 
-tO^fi^-^lftd a t a£:frbTS0©li^<D*§3£*&fT "5 £ ta<-e 

2<Djfc£&s c a nB^l^t«5 Wttt«CC*5MA<fe5^ 
liffiftcDl^U (mz-ii&i<Z>Wmom%&&7 : -?) btsn-Z&^o TFT2li 

t ft i ty- h&try ^nr^o. fro^ic/j^ 

iE&bT^fiSSftTtr^OT. TFT2 UT^tU^N TFT 2 

^tttigmtt (4) ^-e-^^^n. z.ti&-rts;t>t>ftytm¥OLEDicffinz 

Sll^Idrv^^. TFT2£iSft«i£Ti&ft$i£S{-<*. SfeftS^OL 
EDT<DSEI$T£#«UTt>#:fc (5) ^fiJcfi-T 6 J; 5 „ +##IE«ffc£V 

JhE<Z>K»KJ;fttf. »**-?OLEDtr»n**« I d r vttjfe© (6) 5t 
I drv= (W2/L 2) / (Wl/L 1) • Iw 

tt«*ik-C*« (W2/L2)/(W1/L1) ICo^Tli. ffl9:<Z>9Ffff«#a 
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l>:mio 0>J*-t* (W2/L2) / (Wl/Ll) =1 

/100 £-5K8*fff"f tltf. ( 6) SC^fe IwtlTIi UAW<), s 

ass » &*fttaWM c nc * o 

T**Tlffr S«-frKo^T *>*»9!ttt»t*5. TFT2#'J 
-T*ttT»fF*-**<frtt. M^0LEDi:*n5*ffi I drv{ifri2 (8 

) 

I d r y-it.-2 - Cox2 - W2/L2* ( (2 IwLl/tfl • C o x 1 

• Wl) »' a Vd s 2 -Vd s 2 s /2} 
T!iM.6n*o JbsCKS^T* Vds 2tt»3fc* : FOLED©*«— «BEI»ttt 
J&**?OLED*aWi*««I drvi:iot^5 0 Vdd©*ftiJB** 
^OLEDcD#t££<iM.£ttfttf I d r v CD*CDB|jR t^r> Z fC&Zo ZO^ 
IwtldrvOMilt (6) *0*5ttmntt;itmHmz\ttt$fXW 
> Iwm&ftnii, (8)^*»fetldrv*<, OLED««n«SHI 
(8) iCKJiV t h*<**ftTlr*ttHC tfr«s>. VthOlibog ( 
BiBfn<Z>m«cD(2&oft^fiaftn «y h«CDti£oft) Ciotlwtldrv 
©Hff3&<2£** ti* ci t little fc*<*>3^*o "Tttfr^s VthOl^olcJ: 
&*\ I w*#ftiitrcticJ:oT> 0fM© I d r v*#5:tms 

o d©^^. TF T 2 * 'J -7ffl*T»ff StSft^tt, &mm&<Dmi?lZtt 
-iTTFT 2 CD KU-f > • 7-*ra*flEj&Vh3 < T*trfca6, C«»**<k*<^r 

o *©»^^T(c|^Bj-r^o 5fc"*\ IlX^-h/^ (VSP) ^7M/ 

1 9 
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ssB 2 3ia*$n5, 7£&mmm®&A 2 1. it&mmmm&B 2 3i*vsp 

&&\ftz'&^ II?d^ (VCKA. VCKB) izmmisx*ti?n& 1 ©Tfe 
gifts canAl~sca n AN, H 2 O^Elft s canBl—sca nBN^ 
mikMm-tZo &r-?md a t aK^l&l/T^MCS^-^&ffil&IgJ^ 

t5o fc*£U VCKAIi. VCKBIcAfU ^aHUBS 2 4 oTfc-r^Kal 
M$nrt><5 0 dtttCcfc 0 6 flj^Lfc J: 5 K N fr2©j££if£s can B#!& 
1 ©jtSifcs c anAi:5t4oT*SjRi:«5 0 

„ TFT2 a tTFT2b<D2-o<Dh7>i>X?&&mizm&Ltzyzrjl>?- b 
fllSSiU Sfc05i:*?I^TFT4^ TFT4 atTFT4b®2 ocD f- 5 
^^^iS^tc&i&Lfcy^y-- hatfifcilL*: TFT 2 a £:T 
FT 2 b&tfTFT 4 aiTFT4 hit^tl^tl^f - h £*iU£S!5£;ftTl^S© 

F TTli. M Zfr(DX1&mz £ ^Tt 7 i£© 9 - ? * < it * -5 

©y-?lifflJ*«oft£j^£T<fe£o 08OTFT2atTFT2 b©<fc-5#8lfiS 
*OlU^©fitt**A< tt* 4:1*3 y y *y h££-r<5<, £/cTFT4a£TF 
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HfS£l*fifcU lo£fcli2o«JiCD?£18h5>S?X* (TFT) liSSEHgS* 

vrfrmtiZ h7>i^X^TFTl BMfr, 5S3t^-?0 L E D KSfenSfcSG I d r 
vfcfflWr £dt##&T££o ffi&©0 5 K:^ bfcMHIIS&'et^ TFT 1 t 
TFT2©#t£ (Vth^tti?) ^SlMC^f ^i:H^oT^<5»^ JEWCI 
( 6) iC*<JS:fctf-*\ Iwfcldr v*<jElWlc(±JtMb^V>or^*<*«^ 

0 9CD©5^IlIIS-Ctico«J:«5^PalS^msW{r^b/j:^o © 9 cDW^®K{i> T 
FT 1 ©fife. £ 1 ©j«fgs c a nAcD^Jfiilfr^-DTM^IalKt^-^iSld a t 
a t&m&it> L<imm-t* h5>^X*TFT3. &2CD5t3E*&s c anBO 
#Jffl{C«£oTS£iA*8lia*KTFT 1 ©Y- h ■ Yly^yZmMt-tZY^yi? 
**TFT4. TFT 1 ©Y- h- • V - xmm.m&m%&&1&T Ztc 

-€-©-^r©5S^TFT 1 ©^- hfr^$n. ffc;fr©«Sm*GND ( 

ffOLED©7;-K (IBS) 14. *£JMMrcBR3ftfc7V-- KfcAKlft 
HSftt^i. TFT3liPM0S, *©fte© h5>^^^{4NM0Sl?«lfigL' 

If7>^^TFTl*^*tti:#«Lt^«, BP*>. SKt&SBfi. 1t*§-*iJfe 

1 wOg^^^T Ufcffe£&ffl*Ift h7>-^^TFTl *£Att* 6« t) J» b 
TI1IH> «^F^n/i«£E^^^^«lffl»Kf7>i?^^TFT 1 ©y- 
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mm LT*mm.ffi> zmw-t * «, 

ii^triiSg 1 cDjt3S&s c an A. 2l2<D7iSI&s c anB^SM«Stt5 
0 0 1 0 % 1 <Dj££*ts c a nA^fiU^k 0 2 s can 

B^Il/^t LTi>S 0 c :tf-^^d a t a (iflE&Etft I w©ME»C S* 
I w^^TOLED^UTgSti^O^I® C/=i6C> SS^fe^ 
OLE DOT/- KaAUJSftJfrT-OLEDj^o f f t*!S8£*<5 «k 5 KteU^Ob 
(0>lx.«GNDnj:v>b^att) £LTfc< 0 utli:J:0, TFT 1 CUf^mStl 
w#SfS*l£«. :<Dti, TFT 1 <Z>Y— r • >ISIiTFT 4 Ci^Tl^ 

ttKMI&SnT^SCD-e (5) U TFTllifiMti^ti, t£ 

izm 1 <Djt2&s c a n A, gl 2 cDj£2E& s c a n B So SI 
< ti, 2<Djt£lfcs c a nB*fil/^tbtTFT4*o f f tttffifcf 

So :m:«k^TTFTl4l;/iVgs^fiCi:«^n5e m^m 1 (Dt£1£ 
tils c a n A£i^l^/l/£: LTTFT 3£o f f tfcSS t"f S C t 0, MMm 
Birf-^Sd a t a ta<m^WKig«r£nS<0'e. ^OWt^-^md a t a 

fc^nrfi^, fife^r. ry- K^A^ffiu^^t-TSo tfticdvs 

s li§iCi:J:ot^$*ltl^Ot, TFT 1 ^^@^-Ci6fPbTV>n^ 

> tft i zmnzmffiit ( 3) sscd i wic— &u cn*-<ip-6> 58M?ol 

EDcaEnS&i&aStc I drvt^^o oi^ffiail w^Jti^OLBD 
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<Dmmm,ffi idrv t— grr<5o tft 1 £&fom#-ei&fps-frSK{;u &#;3t 

*T;-Kj|Ai:4x.niiI^ 0 -bEOBI&fcJ:™** ^^OLEDt^n 
SIKSfc I d r vl*. TFT©#^{it>o#C«i:^-r. iEUgfc I wC-ScT^o 

mi lit, m 9 c^b/cS^lelKcD^MTfeSo 0 1 im 0 9<D«*-3# 
Ty- K«tttt < . &ytm+0 L E DOT J- Kte— ^OIESffcV d d Cl&tfed 
nn>-5-^ TFTlOKt/-f>i:M^OLED0*V-K fc£> 
IfflKPf-**^ h7>^^TFT 5#J$ A^ntl^o TFT5©y-Mi, 
^SISi#tt-Cgei9:$n7tKi&*Sld r vT$tI©$n^o TFT5£#A?*3Bttl* 
„ y s -?m%&&ftKUW}&d r v*iSU^tbtTFT5*o f f ttJKt U 

IM^Tlfcft, dr v*fiU^I/iltTFT5*on«litU Hbfe3* 

So 

xmte&ybm^o led tit?ijfr^iBfe$ ti/cT f t 5 t f t 5 k-^x. 

* fflfflUt^ KCS UTfg^^- O L E D Cgfen £ SifrfcigBrf <5 C t #nJtBr * 5 
e ffllBMt^ti. jtSISs can tWfK&tffcffil&tSld r v«-^ LTf^-^2E» 
_b©#®^(^^n<STF T 5CD^- h{r^f>tl6o «Tei*> O L 

EDtTFTl tCDiacTFT5 7&<}f A^nrfcO. T F T 5 <DY— MtO»J 

m tw «k #©^^!63t-r £ © li3&3feflJfflHf -ff-tc j:^tTFT5^t>LT^ 

is a -c w^fHSi-r sctm^o 
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fOLED t AS n^Jfflim»K b 7 V T F T 5 *>t£ *„ MM 

mmmh7>isx?TFT5i*. mitm* ole d oitmmn k#*m« t tt 

LT35#i?ft^O L E D £#&fti**8ce < * V S£W &i&B# irett«ft&ift t 
TI63fc^O LED ^IBftttll&Kit < * y^mom^^m UT. £-M3t©l?K 

) ZmmTZZZ tizftZo 5S#B*IS (5 s a— r-t) ©IHfi&ti»GfcJK#S&#;3t 

fr-e%Za m?m, 7 s =l-t ■< & \ / \ oiz-tzt* mmmm^i o«i:it*> 
@i 2ti. MsizTFistzmmmmomomj&m'c&Zo mi tfti 

© Kl/-f>t^3t^OLEDO* V- K tOIBtwT F T 6 75<J$A£tU TFT 
c a n BK<koTaOf»&ttT^£o TFT 7 tGND5tei:OlBi:li» 

2 4 
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mz.teGNDte\,^n.m.m t o l e Df:««*<«ntt^ ^ i: bfittttt? 

#1 e>m&fas c anA, &2©?tS*§ls c anB*I^»tt5t, ff^S 

«I w#TFT lSC5TFT6*8KnSo PTFT*, Y- b • 

-enT F T 4 RO*T F T 7 tc £ oT4S&$ nTt^OT, tt»«*T»flrr *. 

10fI«lscanA, ^2®tl»s c anB^I^itt«e C 
ni:J:otfti:TFT 1 fttfTFT 6fc£l5fcVg s#**C&tfttJ»MC 2 

tcjcoT-en^n^^n-So »c»c# 1 ©jts&s c anA^o f f tt&t-r* 

cfcK«k9. irjRIallS t^-^lfcd a t a t*<*ft»»-*Wf*n*©"C, *©# 
li^-^lfcda t a*^UT!58<D®^©#t&**fT9 So l*^T 

7 y- K«lA*?*U^4:r*o TFT 1 ©V g s'ttMCfc J:oT#f*3*TC 
^S©T, TFT l#l&ftm#TM&f£bT^ntf* TFT 1 £»gn* Sift (3 
) 5£©Iwt::— »U C*i36<-rttt)-&»**^OLED«rillEn*** I drvi 
ttSo o£t)> ^Sifcl w#»ft^OLED©«5*^I d r vt-I^S 

o 

cc-e. tft eo^ffl^o^T^-r^o 0 9©®^®«S{w*ji>t{±. Eras 

Tfc££©~C. (3)5£> (4) Jt«k^ Iw=I drvt^^fco ^tl 

liTFT 1 £&fcn£SSSI ds^ !&IOM«lcfcV^T (1) £ftS«£ 
„ -Ttt*>*> I d s *<KW V • V-xWaBEVd s 

v>II ds^t<4-«Jfi^5e ' nii^ Vd s < ird^oT 

s, i^«^a-hft*A»*^ ku* >©€(£#*• + 

So C©«£\ h7>^^^^SfetiSS«E I d sit. WX-ttKlTttcoZSizis; 
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I d s=u • Cox • W/L/2 (Vgs-Vth) 2 * (1+A'Vds) 
... (9) 

. ftoT> I dsliVds ir^t^CtC^^o - -"C> 

0 a 9 ©ihk-cm:, m%&*t*tmm*$b-cv.d sfrm-'cftvtu* 

dftirtfU El 2 *o 0 1 20TFT60»ftcftBt 

IM® KU-f >ttt©^*^*^ TFT80Vdsfe**<ttt), 

d s tt«»l*©;ff#*<Min*-*o av*IM.fttf I wJ:9 I d r v <4-jTS 
#tt-ikLnc^o t:^, I d r vteTFT 1 £«Sft£©T, fO^TFT 

1 T©ttEEHTF*<:*:& < ft 0 > *© K W (TFT60V- *<Jb 
»-T4o dO^MTFT 6 CDVgst2/jN$ Ctltt I d r v*/h* < *T* 
3Jrtirftffl-r*o'»*tbT, TFTlOKU-f^ttt (TFT607-X*tt 

I d s*^# < lig£*>£ttV>C fc*<*>*>«o ftt^-fex I wi I d r v <h# 
MOfifScK-StSCt^So c©I&fr£<fc£&<m3-££/wa6t::l*. T 
FT1, TFT6*CVd s CStf* I d s (DttflFtt*^^ < r*©*<A^©"C 

T 1, TFT6*i:y- h ■ KU-T >R83Wa*&£ttTV >*©-?, «#iisnsi¥ 

■fcflsStfSrcii. $Sft9£^0LEDT©*EI$T£#l»bT*>ffiTFT 6 

«kn«. Sgft^OLEDKgfenSfcflfE I d r vti. TFTO#tttf^#IC«k 
0 9<DHififi9Jckt)jE?»H I wC-Str-So &_h©«fc-5(w«fl©#I&aBf*> 
J*Bi h^V^^TFTl &iffio T583fc^O L E D C»E*i£«£I!imtill5© 

2 6 
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fCUfc KU-f ^CDStt^fttSSfiS^St bt, TFT 6. TFT 7 
^OLED^TFT 1 cDV-*^K^&3nT^5£ £^&"C&So BP"£. * 

®&isj8ScDi§gi&SBi*> y-K Ku-rvac^-xtaAfcfcKh^v^xjT 

FT 1 McWftlSnA:«EEl/^U*ClCbT KU-f '/fcV-^Oit 

*:0!|cD®^[Ill8li. TFTlcDfte* & 1 cDj£2l»s c a n AcD#ilSM::<fc oT® 
Sllfill&tx-^&da t a L< liaSEr*-* r5 >^X^TFT 3. * 

2©t£3££&s c anBCD#J8lJC<koT#£jA#JBfffl+KTFTl ®Y- h • KU 
h5>WTFT4, TFT10y-MM, *&&***T 
&fc&#?*S*ra&CD£*C. TFT 1 CD FI/-f>t««SttVd d A 
§nfcPft*^h7>^X^TFT5, &tffe#;3^0LED7&> 13 1 

3 C CD— ifrcDiSB^ GND(rg|iSl5^tlT*?*)#^ii*-^Ft8Sl!ll^i:T 
TFT 1 ©Vg6*IhHUtti:«»t4, TFT5oy-MtB»id r 
v-CMfflJ^n^o TFT5^#At5iWtt, f*-*#£i£*B3M::M&»d r v 
^HJU^tbTTFT5^o f f tt»fcU WWIwW^tTFTli: 
aE-rdt-efe^o S^MWLtft, d rv^<ll/^tbTTFT5*o 

2 7 
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nttSSiU 0 LED i:®fi«at 1 d r v ^to ^ib^ 

1 l ©Elil&tl^&T&So 

§lCO-5<5S^^, SI 3 "PliGND, 01 4T'liTFT 1 ©V-^Cttl* 

^^y- x£*r-f * »lg ^ y ^ x * t F t 2 tK WS¥Si±> 

$n5«BEU^^T^rPSr*^SEEiRE«-{i^T^*o BP*., TFT 2 ©7 
-^TFTl cDV-x*tt«J:t>t)^^{rjSV^*fifcEC^-r*c: tT, 

01 6ji0i 5 iz^hfzmmmmommmv^>?>o » 

Kb7>^X^TFT2<oy- hi:£2©jt2l&s c a n B iZtgifc Ltz&Lttt&M. 
C2^?>«^ HI h 9 > ^ T F T 2 ©y- h KWlBt ***f C C#l** 

(C«J0»^-T#^iRt-r-5l^('. &SC 2 0^-CTFT2Oy- hSffc*^ 

scanAt, H**M&"r* A=a&<Z>*¥K1t IR^X-S^-^fcd a t a 

3fc3t^-OL ED t> itJEj&s c a n AlzX^rfflmZtlR^T-frnd a t arfr 
t,#^t>nyi^ffitt^«-®^^*tiitr*^© (TFT 1. TFT3, C) t 

(TFT 2) £-®3t^cD»ffilff8fD8£&«£li, ^2E»s c 

2 8 
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n A*«*a« t * ~> ^mmo^m^o led «««f 
*nfcit*itfiKicc/£WJK-t?jftfl;*it*Brtt"e*oT. ctft 1. 

TFT3, C) CJ;oT»*ii*nfcWfl«tll*T*«lEtrM^« (TFT 
2) {Z«H&t--SIHfiE#« (C2) **vV**>"<K *B3R©ffK©*l/^*3f* 

FT 1 {U-ot^^nfclEU^^^ftCCffiftS^ g*C©— 48©* 
ffi£WftL"C, TFT2©Y- HcBHmsn*^#«BE^^*T^ilK-<"5o 

bps. Mc<o-«r:«6bfcv-xittiii«s*ii«t*c tt, 

ft 2 ©y— hm-tt^^FT^sfc*^**- *tt«»»si4ft«»#tt"e»»t 

„ *©fl6©SF££*) *Cpfct*t, TFT2©y-hSttliAVg = AVs 
*C/ (C + Cp) rtfttteTU Vgs*VM<4«. H. Lm#©*fe*He{itt 

h 9 > 9 T F T 3 Rtf*-f y f-ffli*JR r 5 > * T F T 4 *R 
— mm.f'C? (0 1 8TliPM0S) fcl/TV>*. *LT^0l"Ctt, 01 8i:^ 
■f ^SfC. S§ C^SjfP^^^T-en^oy- H45Kra©3t2*&s c anCitm 

0 1 9 1401 8«C3*UfcM5Ett©«»«'rfc*p *tt"Ctt^ EI 5 > 0 8. 0 

9. 01 i-0i 7 \z7jk[stz®&tmm^ K-w-r^pft*;nFT^ 

2 9 
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7^TFT4 coy— h£-en**ttllttSMESL BP"5S& 1 ©j£3£*fcs canAR 

t/gr 2 s c a nBirjg&u-t, *n-ensu* C#J»r*o -©^CSU 

a n©l/^to&<.k#-r*l*> TFT 3©>T >h*-^>X(i^ft*HCJi^:LTl>^ 

. &f&toK*m±mmx> o f f #«sttt*o tfcoTCKDisgcfc^-c 

f-^«da t aCDm«m*fc£KJb#-rs^ ^5iKt'C±#l/fc^'Cf- 
^ttflliUT. 0 1 8©«t9lC"r-^lftd a t a#PNP r5>^X*B I P 

i b i p i ommmm^ et-tzt, h?>vx?B i p i o^u? 
? . i$ ^^isc^^wiE v) ^^t^nn Y^yvx. 

^BIPl litttfJM*»fcl/r»f|sU f-^»dat a I w= $ I b© 

n&o #£&*i&TI$t^ TFT3©>f >f- 

y>X7^±^^i:x-^^©«ft7&<_b#bTtT^. h7>^^B I P 1 

F4^on tKSST&nt*> d <Ott'J? l/fc**tt*<T F T 1 Ciifcn. lESBCEfrM© 

TFT 3 £TFT4£S!I*CDff^SU BP"£*n-ett# 1 ®^g|gl s c 
anA, ^2©tS«scanBi:<k- 5 tl|liJ8PU S£i£<*i&7l$KliT F T 3 
t:^oTTFT4*of f ttll&t-f £Ct#<J:?)M;J:U>o ^SbIHC^S®^ 
EH&Kfct^Tii. TFT3tTFT4li, fif&b/c&W© J: -5 Cffi— << 7 
•VtbZ&mt+K, TFT 3 tTFT4 b\±m— ttzlt^K K> 
^ -E-n-enoy- s c anASO's c a n B i^?SlJ* OfeW&Kk ot*J 

3 0 
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TFT 3. TFT 4 ^ft-e'ftBUCD^Eift s c a n A, scanBCJ: 
'?xmm'?Z>m'kiU *£&*»T«U 02<Z)«Eifcs canBO^IUot 
TFT4*on#8StU ««#<4-C®^^«-r * Cftte. 
TFT 1 ©y- h • KM Rt/T F T 2 OY- h ft TFT 

2 (oy- MEIiTFT 1 Ol^^fi (dftliT F T 2 CD b£tMfiK<5«^bt> 
) itt TFT U TFT2*Co f f tfclffi I2©sca 
nBOSflli, 122 0 (b) IC^f J: ? '«*Xtt©iB*Tflr**-5*.T t>&^ 
U 02 0 (C) l^tscanB' cdJ; a iZ#MB&t£m*ffl&&*. m C *>&^ 

o 

IfiffiifeC^Yfc^^r^C t*<nIf6*C*>So R. G. B CDfe^Cfl 2 ©jtSlft s c 

5tc. PHJIWWIW*llfeV^ ^«Sffl©iU^ (duty) £«£-T 
C t IC J: o T&ftfiH 1 O L E D cD&Sj«Sfe£*:# < T £ * . C ft t±SP £ * ft/c* »^ 
*#tt»S&**«E*»3c:fc*t>*#r*©*rs 7=-*ifcda t a^cD«g& 

u ty*5 0 9<gSHTi:t 5 c t c J; r» tiIffiR*<iRi±t« o 

0 5. 0 8. 0 9. 01 1—01 &-Z7Flstz®ftbmm^ 01 9 CD® 
ftTli. JCtjXffijtlgh^V^^^TFTSt^Sim^JKh^V^X^TFTl t 

+ ***-f 3Ki£ffi»lBh5>^**TFT3€-P^i'*;i/:5'>r b 

TV>-5o CftfiETFCDggUwi:**, 
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WO 01/06484 



PCT/JPOO/04763 



ttoMMBMU^. *-*lMMB»#M«tt**fcft<M"^-k* TFT 3 
^ffc^Kon/o f f -T£/::a&(Z>jt£Sls c a nACDigipIk*^ <tt*K ?SM 

t,T, f-^bTFT3, TFTl^l/T^«feSttCS5SK©SiE 
|^T*VjN$^Ct^S*b^o HI 9©WCtt-CttTFTl*<NMOS 

•P*50K»U TFT3*PMOS"Cifi!ctT, TFT3t?OSE»TO^ 
<jU^TV^o BPt»TFT3-e©«KI^T(is 1 w<Dte#*:*:© £ 

^«^tcDt^©TFT3Cfce^*EKT*/h$<r^§-C*^o 01 9 ©#JT 
„ -eftC#otTFT30y-b • V-XB*ffi©lfe*Hlt>*i*U TFT3CD 

-r >e-y-/^ttW«^r*cff«"r*. c*ik»u itft3 ^nmos 

l$TC*t>> TFT 3©^ vf-y>^ii±#tr U*^> -7 s -*«i£tfc©-bl*£ 
fBS^-r^o ra»ir, TFTl*PMOSt?«Wtbfc**«TFT3»NMOS 

tt*>\ TFT4CD»S^-f^li> TFT3 fcBlTCMIttoTfcaUBfiMcBrt 
*«We*«J&<, BISK"*"**:* 1 s c a n A b& 2 ©j£Slfc s can 

02 11*01 Ofc^UteBBBttOBraB*?**. *«C^3^*WB@Btt* 

TFT 1 ©^- + *^B (W) tft*Aft (L) BitW/L&BBfflBBh?:' 
i?X^TFT2<DW/LiD^<^Ul>5.Ml 9 0S»iW4. - 
©iolcTFT 1 ©W/L*TFT2 0W/L«}:t)^<RSt4aAl^ 

3 2 
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mmmm^tLx. &±mm2 o o [cd/m 1 ] > -mm^^o^m 

0^X1 0 0 Cicm] x l o 0 iuml -1 e-8 Cm 8 ] > **»*2 Cc 

d/A] t-rzt. axmmw0&ybm*oLED<Dm®m.m&2 o o x 1 e- 
8/2 = 1 AAtw. 6 4ftm*MnL*.5 t-r st, «/M!gp8B(iffl^-r*a 

ifctelil juA/6 4 = 1 6 CnA] SKfctttK - © J: 5 fc/hS 
KeW&r*c£li«toTltbv\, »:TF T 1 *W > tr-^>^©*v^«Ttt 
fW*fcJ6, -r-^^d a t a 0^^ftH©^»-CHK©«ffi^^-r 

0 2 lK****!^ TFT10W/L=1 0 0/10, TFT20W/L = 
5/2 0 i:-rn<f. W/LcDit*<4 0 1 6 n A©OLEDffifflII*# 

7 s - **d a t aC§t|&-r^^##^SSteiil 6 nAx 4 0 = 6 4 0 

TFT 1 ^T F T 2 &&MQ> b 5 > ^X^SfiR**^*. ^&tfJteW/L 

02 21*01 9K:^Ufci5I&<D3&®0re&*o #®5HHS&1*. ^-^Ilda 
t ai:^©a&i:CDKCU-^^LEKl*ggiKU Ji££ &*<Dj£i£Yfc«- 

f-^»SWA<otTFT 1 ©L#H«H»Ktt* tTFT 1 ©>f 
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>£-y>x&&<tet), tft i <Dmti2>m.m&n&&-tm2 s^iz^^xm 

<ec-C> 0 2 20E»m f -^id a t a tittlttGND tOBIi: 'J - 
^LEKl, ft*ll5ii:iiNMOS h5>^X^*«ltU VgiLT»i-£ 

*>bu^#> r^j m%&**ZK*3\,*x5 s -?mn.iiL*<±9i--rz±> 

iz&mhx&mzm*izm.m&miiQU ztiitT f t i frSEnsm^o^T^ 

02 41*01 9 K:f;bfc®&®»©3&&03-Cife&o ttMflMli* S-r-^fc 
data tJ5rS©*tttoiB«caiJWtttt3Cffl*-?PRC 1 £»«U 

##&£*lrt:li^CDTFT 1 ©L*l^l*V t h 1 0 VfKfctt^i^ &£V> 

3 4 
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t£0. fc*fu< 7*1/ ******* \,^t>vpzmmti<sft&ktez 

o 

0 2 5 * k *? ^T4SfM»<2raj*-r i^cf-^ &mtfc*<T f t i © b * v >m v 

thl Bl-bKJtftU -tcD«{iS^ii^aiS6I wtM^WSPOT FTOid^t©^ 

tt*>\ :/'J?-*-^ffl*S^ttTFT*C« 

O 

fc#0!l©!l&fcJltttK TFT 1 tTFT 2®««^^^Pf t^^^'f 7* ( 
PMOS) {cit)»^b-CV>5o c*ur#V\ fr^bfcm*CJ:0TFT3«-T 

ft i tmtez&m.?-* zr-c&zi**- + -? (nmos) **iw» 

14*%J*bTTFT 4 feTFT 3 tl^— ©a*«*-f ^tfcSNft *;l^-T Zf ( 
NMOS) t UTm^bTV>-5o 
02 6<wIlE«<w*JV>T. TFT 1 , TF T 2 <DP b v "s *J*f? fiSBftS^PO L 

/ 

«Ei±^-r ut>spb<ttt^o * £ ^❖mffi i w t mitm? oled t 

tfmth^o NMOSO*^ mf™E£ffl±£tf£*:a6f:LDD (Ugh 

tly Doped Drain ) iSi^c t^HRWC**^ C©«^L DDI: 

3 5 
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mew* $ n^rv ^ n^&z. * t ^mmm< pmos kh^t* s«isj^*> 

0 2 7tt*j6WC^*Br*BK©*h©*ISW"C**o c©®8&-Ct** fir&b 
7>^nFTlfflFU^^-^H!^ 5 ^ 01 - TFT 1 ©Kb 
AiOiCTF T 4 t»il/t«*UTl^. 

m*>f *ft^n©Y-H*&i©^& s c a n a*cm* 2 ©t£2eisi 

C5fctfoTTFT4tf<o f f **I8i:$nS» **u 0 2 1 cMSfttf-CBWI U/c 

BFf^©^^Jffl^*^^*^ {:: » T$i±S/iJ6 ^ TFT 1 © 
(W/L) *TFt2©^^t)^<K)£t5Ct^2iU^ 

£^_L©fiJffl*Jtfct£ 
**** (TFTtti?) ©«tttf&-3*CJ:&r. s 8 -*!**^©*** 

3 6 
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»JfflIl»i:. 

is & n m b * safe u ^ * & wr * mttrntimte $ n * m^-rn t , 



2. lirlB^&SPi*. $dffl!«^t^lig^Sc;m2^«-#^^iftfflb5> 

1 oirr 

3 8 



WO 01/06484 



PCT/JPOO/04763 



7 . itrauMii* ****** i 2m*zmx.tz&*bm 

WEUm h*>s*x*tt* WE**c**Sftfc*El''<***** 

8. ttEKlM h*>i>X*©****fctHMMMi h5>^^oiKSilfil 

1 1. fJEWttffl h5>^X*tttt«Iffi*T»flFU *©y- MrHUD^nfc 

3 9 
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12. fiTlB&I&ffl h7>^X^{iU-Tffl«T»f^r« 
0 3E«O*fltBftl2lBo 

1 5. firEffisSBi*. mmei*u~mxvkR b?y*jx9*ibi>T*mmm 
mmbvyvxffrztsU!)* 

4 0 
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i 8. lina^ASB. frieffift«aJ&a s firE«»SBtta»a>h5>^^^*a*'6 > 

4 1 
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tt fs ir is b sag k ;u £ w-r 5 *<« & $ n -s flr-^m t , 

4 2 
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2 6. M&mt, 
u 

cojro siA« Are*** l r «»r 5 t „ 

*fE«#*ftfcflr-9-*sau friB^^fc^-r-sffii&fflJt^w-r 




2 7. lWE»?)ii^flr-^tt*«-C*0, HriB^8l«^SCT««P$ft5^(i 

«bet*o. WE«^*-?^fti&*ft*flr^tt*afcr** 

2 6 Eft® S^gKo 
2 8. W**«J»»tt,'«I»«^*«A*»l©h7>5;^^t. fffEfcJfflJ 
iS^frS?fife$ftfe+^ys*i/^^-r«5 
K«9 2 6 Ett©^^«go 

2 9 . KrE^gi^suii. m&m i © r 5 yyx?<D& i m+tm&umm 1 ? 

»*E2 8 EttOS^gfiU 

3 0. «rE*2<z>r-5>S>;**M^ WE^-^KlC^lftSftSflr-^tWESA 

»*£2 9Ett®&9*£ff e 
8 1. «rESA»ttWliBW«rE»loh5>^x^©»liB-?(rtt«$ft 
. * 2 SST-^ltrEx- ^ fft c:£J£3 ft*:* 3®h7>^^*tU 
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3 2. KriE^ft^SCirffiriBKibSBli, 1^— © h 5 > ^X*T&£ 

3 3. ifiaffiiftSBii. flUEIS 1 <D h 5 >^**©#JgfIi§^{::, ^8U^^g§Sfe 

$n^m3©h7>^x^^wuT*Jt), fri2miscf^2. ms©h5>^x 

2 9 £«<D^§£«o 
3 5. l&EM&gBW:. !ifiBmi©h5>S>;**"efc* 
3f ^ 2 8 CttOfH^SESo 

at*:® 3 5 mm<D^msio 

»*^2 6f3«©^5£g 0 

4 4 
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4 0. m&&3&h7i'isx9<Dmi<D&*Kffi&m*m?-&mficZti. «te 
it xm. 3 3 isi«Di^(So 

3 4 £flt<Z>£3MRB, 
4 2. ME+i'^^*>^Ofl6S^I(riami©h5>^^^cDm2cDjS^(C^$ 

4 3. WE«**-5Ftt. 4>#< t*>-^©Sg^3B^T*t>s ^oHnE*SIB 
m&m 2 6 Eft<Z)£ jg*£EB. 

2 6 e«t<z>£^£9 0 

3»£Q{ 2 6 EftOSKM. 
4 6. j£aE*£. 

if kiinicis ufcwi»^«ift s n * 5 s - * si t . 
i(rE^-^»&^^»o^^cBfi!£$n^waM*w^sM^^wu 
-meratt* «rEj»**<»«*n^t*> «E7*-^iiK«ift*n*«*flr 

4 7. ffirEffffittfg|*«EETfctK HrESEE^SifeC^lft UTBtrEf s -^»(C 

4 5 
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4 8. WiB£!ft#f#SH*s IWffllJg^fcflML**! cD^>i>**i. frRftlfll 

it mm 4 6 leiscD^^gSo 

5 i . mm^xmtm i js^iuib^ i <z> i m^mm^ti 

4 6 CttOS 

5 4. INEKMtt. WKtelOhvyy^irtoMMm*^ «m?«<tttt 

4 6 
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55. iir£&i&s&fis mriafn © h5>^***c&* 

* '- . 

m&m 6 i s«cD0^^fio 
ft&m 5 4 mmcD^mm 

6 2. ltrE+ + ^^>^CDf&S*^iami 0h5>^X*©m2©«^g^£ 
5 7 i2«©^^IBo 

iff^ 4 6 £«<Z>£ ?f&So 

4 7 
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6 6. ^2E»^«s^s^f zm&mmwim&b. 

o ^Xy^^^mijiECDSisig u </^-iie u^ucKft ur ##-r * 

a 

4 8 
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6 7 3BttiZ$cD^§§fio 
6 9. ItfieSASPIi. f<rlE£fcffi*fe&y- Mimh7 >-WOKM 

4 9 
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m&m 7 i iaeos^So 

If #31 6 9 SIRO^^^So 

m&m 6 7 iattcD^^fio 

5 0 
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it^7 7faffc©a^So 

11*317 7 EttOSSHftCo 

^ * &m&&&m &m t - > r 5 > s> * * © y - m- win b 

m*JS 6 7 35«©^^fio 
mm bT*^SE£&»r-f * 

5 1 
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8 3 !2«cO^S|g 0 

8 3 eft®******. 

8 2 S«©^ilgo 

5 2 
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6 6 £St0£^gfi o 
9 0. 15i2©SlSP«. y- K Kl/>f >StfV-X*ix.fcfeSy- MSIf 

- x cd is zm. * mm wfc&mzM$3k=f- u 
it^^ 6 6 fcm<DU7Fmtito 

Sfr*^ 6 6 ettOS^SEBo 
9 2. ffE^-^liirHfr^tttcDfffl^ 'J - ^*^tttt**iTl>* 

5 3 
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9 6. n^mmwt. y-K Ku^vsc/v-^^ft^^-Msi? 
tirE^&SB i*-iga<firE8iB h5>^x^oy-hcg?g£$ n.aorrE 

9 7. «rE3B3fe*-?«*«^.l/^ ra;U***-t:/X*iP*ffl^«S 

9 8. «rEWttffi<ftiiy- hM*s&*h^>^^^iiP^+*;ufi'r*s 

9 9. ^fg^«&3tt?££2lft«M3l*&* 

5 4 
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100. ttmzmfcmiR'rzjtiEmmibm&k. 

5 5 



WO 01/06484 PCT/JPOO/04763 

v^x^ir^ Stfe^tvr^s 
ss l o o isgto^&So 

if ^ 1 0 1 EftO^g&o 

5 6 
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105. m&2Lmmt. y-K v-x, ku* 

CMC**** *u Ttfria^&fflae&y- ha«*»*b^>^x^ 

i o 7. uneftAfftt. ireMiiBiMy-bMJM*^>^**©^'* 

at i o 4 ia»©s^iiKo 

5 7 
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m&w. i o 7 ^mom^m^o 
=7 y v** e> k u -f > £ y- h £m^ftK&& lt v t-r -5 mBE 

©y- hsc;-n(r^b/cfii2Sfi*Ku-f >*>&$J9*iU 

1&E JR&ffl - h MIMA X h7>i^X^ &itm& b.tz Z M IZ MfSi £ ft Z 

mntm. i o 8 mm^mmm^o 

if mm 1 0 9 iBI&cDWifcHII&o 

ill. i(riax>r^^ffliteisy-bMS^mh5>^^^^^$n^^» 

m i o 5 mm,®mm®&o 
missy- hMm#2&m h5 >^x*©«m*w<£S 

1 0 7 SKoStlKo 

ii3. ffia^iiiSBJi. y-K kp>t>x v-*&#?- + *;t'£fix.*:&ifrffi 

fcWBEU^^^y- htz&tfAft*ftlzi&\ztzmffil<^l>& : %'?Z&W}&.l&& s f- 

5 8 
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m#m. 1 0 5 EecDSjKHJKo 

i i4. m^mmtemv- hw*&®%h7yi?x?0>f- h tmrnmshmfc 

tuna**- hsm^mh5>^^^©jg^c^fig$nT*j*5. irn2£&ffli& 
»y- bmm^m b?> yx?bmm<DMm&&*r?z 

mmmi i s £&<z>m?£&i&o 
lie. frie^«iffl^y-bss#^h5>^x^oh7>^^iJ-^x^ 

w &m 1 1 5 §2«©®^iuKo 
1 1 8. mtmmmttm>f- bmm%.%jmb7>isx9tev-TmmTMft-tz 
m&mi 1 smwiommmt&o 

120. tammmmt. mfcmrnmtofBi'emmm&mm&'f- brnm^m^b 

5 9 
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^*iffi2^iftffl^^- hfim*a»*h7>^x^©y- aunt Attire 

Sf3fcE 1 2 1 IB«©®^IlIKo 
ft 1 2 0 £flO@3t(II&o 

i 23. ifr£*nffli#S(i. itim&&m&m / f-hmm.¥i%)mh7>yx* tm& 
i 2 1 iBii<z>m?&isi%o 

ftjfc^ 1 2 0 IB® ©®3£® S§o 

6 0 
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126. mz&xm* mm&&&&vm&Mtii&it&&(DmwL>f- 

■sfca&jw^Tr^y-- Mtits-w-r * 

1 27. mammt* y-K Fu^>2ur;-**«*.fc»»y--i*M* 

l o 4 S2^cD®5gl5IKo 

12 8. ifrs®s»siJ{i. y-K \?i"(>'BLa>j-A&mz-fcii&&y-hmn.R 

Ty-F2ftof*v-F*#i-*^»a-e**). t; 
- F#v-xc»ifcL"a*s 

»2fc:®l 0 4£«OH^H8So 
12 9. «rE*iJI»«wJ:oT«»*n^«EEU^*T^n«EUTl(rEii»»K 

1 0 4 E^OM^tU^o 

130. iWE7*-^jifc0fS«ttt©iii^ ■J-i't«^§nTt>4 

i o 4 gaa<z>®5ra&o 

131. tirE^-^^tfiFf^atit^^fflc irc^-^^aHBtf^aK^-rstffJH 

tt^iRl 0 4 Ef!fc©Bf£ia8&o 

132. muBttau** y-K Fi/-f vac^v-xt^rriiftny-MHm* 

6 1 
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i 33. lafa^aspi^ y-k Ki^^^v-^^ts^y-hstiP 
134. itrKM&s&ii. y-k Ki/-ry&t^-x£^-r*&SY--hSi«f£ 

ffiiBlBSE^Ifc li. la ia^SlSP K «k o <* ft tz m U £tfr 12 
h 5 > 'J X 9 © y - h \Z 81 tD £ ft £ ^ £ SHE U £T2fiSS|-r * 
1 3 5. WCSS***!**"**.!/* ha^; 

i o 4 &me>wmmi&o 

1 3 6. IlriBffil&m&i&Y- hflWJft* h 5 > ^ li P f t 

1 3 7. ffffilfffiCJ^^/cSdg^^^CD^S^^t-^^-^lfttS^^*^ 

* £#&-r s tesisi i ©^nsc t wE $ ft, mmmmz**) mitt % mmmmm © 

6 2 
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9 b, 

smsffitfr^is^^fs^^^n^ffii&fflife^y- hMS^&m h 

6 3 
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SS^l 3 8 i2i£<Z>@?£[US&o 
gRj^a 1 3 8 gBft<Z>@3?l°I&o 

»^ 1 3 9 IBlgcDS^IilKo 

gainst. 

6 4 
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14 3. nria^#«i{i. y-K Ku>r + 
we¥W«c*?^t> tiriE^giffliteigy- hMs^s&mt^ 

14 4. lina^m^MKii. frias!!jimjtesy-hM«^^h7>^x^©Ku 

6 5 
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14 6. m^^mmmY-hmm.^^v^y^^^o'f'-htmsmMim^ 

1 4 8. m&mmmtmv- ham** ► 9 ««»«reift u * 
149. iteumu*, ^ft^Bsar-ewia^fflife^-HSflt^mb^^ 

6 6 
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mm i/T^»*»**wr^ * 

m*£ i 5 o !2®oii3i&^^cD^iii^r&o 

m&m 1 5 o fs.wi.o&ytm+omwiJf&o 
m&m 1 5 o Ea©5s^^cDffia^ri*o 

Y - b aSHS&m h =? V 9 X * CD V - * ^S^fw Lfc FM 

mim i 5 o s«o3S^t^^©«i6^rfeo 
155. wksa^jb. fria^»#iiisscfiirismsr^iiii{±«i!c©*6igy-ha« 

15 6. WIEKa^mii. Y-K KI/-T y-X£«**:|ft»y-- ha« 

k i/ -f > t v - * ©n *a fcMWfcfcWBa**^* u 

6 7 
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157. friB©i6#JiS{i, y- k vis'O&vj-x&mz.t-mm'f'- bmm. 

f**:® 1 4 2 Ett©363fefi^©ra&:frfco 

WMl 4 2B«o»*«?©iim 

15 9. mBCtt#IHli, y-K >2fcCf 7-X*#-r*lft*y- hffl* 

JM6*h7>5>X**MV^ 

-xm©WE*fi5Jbtf uy- Mrwtn*n**Ei/^^*T^rti«E-r* 
st*^ i 5 8 Ett©3S**^-©e»^rfeo 

WEilSEWNi,. «TE**KtttttfcajD«**ffli^ f&EMirfM* 
1 5 8 Ett©»**-? ©®»^i£o 

161. frEB»#*tt^ y->. Ki/*>3W t y-x**T*iM*y-hM 

6 8 
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IS^i 5 8E*fc©ffeft**©SIli;«f&o 

16 3. «**»?*• ztz*bG>few&b. mm&mm?ztci6®mmffin&5-z- 

WE*ii¥«(Ci:n>T*#a*n/iffffi«a^T^rWfiELTffEffi»# 
«K*IM-*il»«**A/T;tetK #**©*«©* t^l^SI**** 

KB*tu mmmn ttm u r 6 ******* * « ^*®i&* * * minis 

6 9 



WO 01 /06484 PCT/JPOO/04763 

ttcffjftlf IRKIE iZtLttfB^&tiltB-r 2> z. t \Z J; o Tff t>*u 

* & * ft sit n itTE&mmmtt tn &mm\z 

1 6 5. S3S£33«-*fci6<Z>j£2»fc. W**Mir **i«>0»Bett?8£#*. 

ft. #®^Olfe*^(i«#$ft^l?fifff«Cl£b^«Pffi'C^*T*^^ 
«r«ii#JlCJ:-,TSta*ft/c**ffitf««-T^WSEbTl5f!Effi»# 

7 0 
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